High Fat Diet Attenuates Cholecystokinin-Induced cFos Activation of Prolactin-Releasing Peptide-Expressing A2 Noradrenergic Neurons in the Caudal Nucleus of the Solitary Tract.
Cholecystokinin (CCK) released from the small intestine increases the activity of vagal afferents that relay satiety signals to the caudal nucleus of the solitary tract (cNTS). A caudal subset of A2 noradrenergic neurons within the cNTS that express prolactin-releasing peptide (PrRP) have been proposed to mediate CCK-induced satiety. However, the ability of exogenous CCK to activate cFos expression by PrRP neurons has only been reported in rats and mice after a very high dose (i.e., 50 μg/kg BW) that also activates the hypothalamic-pituitary-adrenal stress axis. The present study examined the ability of a much lower CCK dose (1.0 µg/kg BW, i.p) to activate PrRP-positive neurons in the rat cNTS. We further examined whether maintenance of rats on high fat diet (HFD; 45% kcal from fat) alters CCK-induced activation of PrRP neurons, since HFD blunts the ability of CCK to suppress food intake. Rats maintained on HFD for 7 weeks consumed more kcal and gained more BW compared to rats maintained on Purina chow (13.5% kcal from fat). CCK-treated rats displayed increased numbers of cFos-positive cNTS neurons compared to non-injected and saline-injected controls, with no effect of diet. In chow-fed rats, a significantly larger proportion of PrRP neurons were activated after CCK treatment compared to controls; conversely, CCK did not increase PrRP neuronal activation in HFD-fed rats. Collectively, these results indicate that a relatively low dose of exogenous CCK is sufficient to activate PrRP neurons in chow-fed rats, and that this effect is blunted in rats maintained for several weeks on HFD.